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PURPOSE: To detect and Inform the occurrence of small vibrations of an arm 
accompanying body motion and the vertical slow motion of the arm. 

CONSTITUTION: Blood pressure is determined by applying constriction and blood 
blocking with a cuff band 1 to principal parts of a human body to detect an 
artery sound and pulsation. Also, the cuff band 1 is provided with an 
acceleration sensor 2 for detecting body motion. An.informlng means 7 for 
informing the body motion detected by the acceleration sensor 2 is provided. 
The body motion is detected by the acceleration sensor 2 and informed by the 
informing means 7. 
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(54) Title of the invention: Hemodynamometer 
(57) [Abstract] 

[Purpose] Notification in the event that small vibrations of 
the arm, accompanying body movement, and slow upward 
and downward movements of the arm occur. 
[Composition] This is a hemodynamomeler that determines 
blood pressure, by detecting arterial sound and pulsation of 
the artery, by constricting and obstructing the blood of the 
main parts of the body with a cuff band (1). The cuff band (1) 
is provided with an acceleration sensor (2) Tor notification of 
body movement. Notification device (7) that indicates the 
body movement, detected by the accoloration sensor (2) has 
been provided. Body movement is detected by the 
acceleration sensor (2), and notification of body movement is 
provided by the notification device. 




[Diagram! 

1. Cuff band 

2. Acceleration sensor 
7. Notification device 
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[Scope of patent claims) 

(Claim lj Hemodynamometer, which determines the blood pressure, by detecting arterial sound and 
pulsation of the artery, by constricting and obstructing the blood of the main parts of the body with a 
cuff band, characterized by the fact that it is composed of an acceleration sensor for detecting body 
movement, at the cuff band, and a notification device, which provides notification of body movement, 
detected by the acceleration sensor. 

[Claim 2] The hemodynamometer, recorded in Claim 1, characterized by the fact that it is composed of 
a device, which suspends or remeasurcs the blood pressure measurement, in accordance with the amount 
of displacement, due to body movement, detected by body movement. 

/Claim 3 J The hemodynamometer, recorded in Claim 1, characterized by the fact that it is composed of 
a display device on the cuff band, and by providing a device, which indicates body movement detection, 
in addition to the blood pressure value, and the pulse value. 

[Detailed explanation of the invention | 
fOOOlJ 

[Field of industrial application] The present invention relates to body movement detection by a 
hemodynamometer. 

100021 
[Prior art] 

In the case of conventional hemodynamoraeters, in the event that there were cuff pressure changes 
accompanying body movement, in particular, a large movement of the arm, as shown in Diagram 7, the 
fluctuation of the cuff pressure was determined to be abnormal, so notification was provided of the 
abnormality during blood pressure measurement, and the measurement was interrupted. However, in the 
event of a comparatively small body movement, there were times when measurement errors arose, since 
the changes in cuff pressure were small. In addition, as shown in Diagram 6, even in cases where there 
was a comparatively slow upward and downward movement of the arm, it was not possible to provide 
notification of abnormalities, since the changes in cuff pressure were small. In addition, since a 
difference arose in the height, of the arm and the heart (14), due to the upward and downward movement 
of the arm, the blood pressure, of the arm becomes different from, the blood pressure of the heart, due to 
the hydrencephalic pressure difference. J * *"~ ~~ 

[0003] 

[Problems that the invention attempts to solve] 

As noted above, previously when small vibrations of the arm accompanying body movement, or slow 
upward and downward movements of the arm occurred, there were no means for detecting this with a 
conventional hemodynamometer. The present invention was based on the above-mentioned problems, 
with the conventional art, and its purpose lies in the provision of a hemodynamometer, which can 
provide notification, by detecting instances, where small vibrations of the arm accompanying body 
movement, or slow upward and downward movements of the arm occur, and, in addition, can perform 
accurate blood pressure measurement. 
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10004J u 
[Means for solving the problems] Tn order to solve the problems of the prior art, noted above, and 
attain the purposes of the present invention, the hemodynamomeier is characterized by the fact that, 
being a hemodynamometer that determines blood pressure, by detecting arterial sound and pulsation of 
the artery, by constricting and obstructing the blood of the main parts of the body with a cuff band (1), it 
is composed of an acceleration sensor (2) for detecting body movement at the cuff band (I), and a 
notification device (7), which indicates body movement, detected by the acceleration sensor (2). 

10005] 

In addition, it is preferable to provide a device that suspends or rcmeasures the blood pressure 
measurement, in accordance with the amount of displacement, due to body movement detection. 
Moreover, it is preferable to provide a display device (15) on the cuJT band, and to provide a method 
(13) that indicates body movement detection, in addition to the blood pressure value, and the pulse 
value. 

100061 

[Action] According to the present invention, as noted above, by providmg an acceleration sensor (2) on 
the cuff band (1), for detecting body movement, and by providing a notification device (7), which 
indicates body movement, detected by the acceleration sensor (2), even when small vibrations of the 
arm, accompanying body movement, or slow upward and downward movements of the arm occur, this 
is detected by the acceleration sensor (2) ? and notification is provided by the notification device (7), and, 
due to this, it becomes possible to confirm the fact that small vibrations of the arm, accompanying body 
movement, or slow upward and downward movements of the arm have occurred, and, in addition, it 
becomes possible to prevent the carrying out of inaccurate blood pressure measurement, which occurs 
when it is not possible to confirm these movements. 

10007] 

In addition, when a method for suspending the blood pressure measurement, or remeasurmg, in 
accordance with the amount of displacement ofbody movement detection is provided, it becomes 
possible to eliminate inaccurate blood pressure measurements, due to body movement, and it becomes 
possible to carry out remeasurement, or to suspend inaccurate measurement. In addition, when a display 
device (15) is provided on the cuff band (1), and a device (13) that provides notification of body 
movement detection, in addition to the blood pressure value, and.the pulse value,us-provided, inJhose. 
cases where there is body movement, the part that provides notification of this is the display part for the 
Wood pressure value and the pulse value, so, confirmation ofbody movement during measurement, and 
accurate measurement become easy. 

[0008] 

[Working example] Below is a detailed description of the present invention, based on the working 
examples shown in the attached diagrams. Diagram 1 is a block diagram, showing one working example 
of the present invention. The hemodynamomeier, which constitutes the present invention, has been 
configured, so that it determines blood pressure, by detecting arterial sound and pulsation of the artery, 
by constricting and obstructing the blood of ihe main parts of the body with a cuff band (1). An 
acceleration sensor (2), for detecting body movement, has been provided on the cuff band (1), and it is 
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configured, so that it performs voltage conversion with an amp (3), and inputs this with a control part 

(6) . In addition, it is conllgured, so that it provides notification, by controlling the notification device 

(7) , (for example, a burner) from the control part (6), in accordance with the amount of acceleration. In 
diagram 1, (1 1) is an air pipe, (4) is a voltage conversion circuit, and (5) is a cu IT bund adjustable 
pressure mechanism. 

10009] 

An example of the acceleration sensor (2) has been shown in diagram 2 and diagram 3, a pile (9) and a 
piezoelectric element (10) have been provided inside the [illegible/ perhaps "body 
frame"?] ; the item shown in diagram 2 is an item, where the pile (9) is arranged on top of the 
piezoelectric element (10); the item shown in diagram 3 is where the pile (9) is arranged at the tip of a 
plate-shaped piezoelectric element (10); and the device is configured, so that acceleration electric 
potential is generated on the cable (12), owing lo the compression and expansion of the piezoelectric 
element (10). as shown in diagram 2. and the bending of the piezoelectric element (10), as shown in 
diagram 3. The speed and displacement carry out primary and secondary integration of the acceleration, 
respectively, and, in addition to its being convertible, it is also possible to observe body movement by 
acceleration only. 

jOOlOJ 

Another working example of the present invention has been shown in diagram 4. In this working 
example, as shown in the flow chart in diagram 4, the device is configured, so that notification is 
provided' by vibrations, in accordance with the vibration level (acceleration), at the time the vibration 
occurs, remeasurement is performed in the event that the vibration level is high, and a judgment of 
measurement suspension is made. In other words, in diagram 3 and diagram 4 body movement is 
detected by the acceleration sensor (2); in the event that vibrations, due to body movement, occur, the 
acceleration electric potential, detected by the acceleration sensor (2), is inputted to the control part (3) 
through the amp (3); in the event that the acceleration electric potential is "small", below a fixed value, 
notification is provided by the notification device (7). Then, in the event that the acceleration electric 
potential is "large", above a fixed value, the number of vibrations, in a fixed period; is determined. For 
example, in the event that "large" vibrations have not occurred continuously for 0.5 seconds - 2 
seconds, remeasurement is carried out, while in the. event that "large" vibrations occur continuously for 
0.5 seconds - 2 seconds the measurement ends up being suspended, and the procedure is stopped. In the 
cases of such a measurement suspension, the valve of the acceleration mechanism (5) opens, and the 
measurement stops. 



fOOHJ 

Another working example of the present invention has been shown in diagram 5. In this working 
example, the acceleration sensor (2) has been built into the cuff band (1), and, in addition, a display 
device (15) has been provided on the cuff band (I). A part (16)* that displays the blood pressure value, 
the pulse value, and the device (1 3) for providing notification of the body movement detection, have 
been provided for this display (15). The device (13) for providing notification of this body movement 
detection is configured, so that it provides notification of body movement, detected by the acc leration 
sensor (2). For example, the display message "Do not move", since the part that provides notification of 
the body movement, detected, in this manner, by the acceleration sensor (2), is displayed on the same 
display (5) as the display part for the blood pressure value, and pulse value. Tt is possible to confirm 



♦ Item ( 1 6) clou not appear in the diagram provided. w 
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body movement in the time period, in which one is carrying out measurements, as one observes the 
display device (15), and, thus, it becomes possible to accurately measure, by paying attention, so that the 
subject does not move. 

lEffc/ts of the invention) In the present invention, as described above, in a hemodynamometer, which 
determines the blood pressure, by detecting arterial sound and pulsation of the artery, by constricting 
and obstructing the blood of the main parts of the body with a cuff band, an acceleration sensor, for 
detecting body movement at the cuff band, is provided, and a notification device, which provides 
notification of body movement, detected by the acceleration sensor, is provided, so, as a resul , « 
becomes possible to detect that small vibrations of the arm, accompanying body movement, or slow 
upward and downward movements of the arm. have occurred, by means of the acceleration sensor . and 
to provide notification, so it becomes possible to prevent the carrying out ot inaccurate blood pressure 
measurement, which happens when it is not possible to confirm these movements. 

Kition. in an item where a method for suspending the blood pressure measurement or purine 
in accordance with the amount of displacement of body movement detection is provided, it becomes 
possible to eliminate inaccurate blood pressure measurements, due to body movement, and it becomes 
possible to remeasurc, or to suspend inaccurate measurement. As a result, it is possible to perform 
accurate blood pressure measurement. In addition, when a display device is provided on the cuft band, 
and a device which provides notification of body movement detection, besides the blood pressure value 
and the pulse value, in those cases, where there is body movement, the part that provides notification of 
this is the display part for the blood pressure value and the pulse value, so, confirmation ot body 
movement during measurement, and accurate measurement, become easy. 

|Bricf explanation of diagrams| 
/Diagram J J 

This is a block diagram of the present invention. 

[Diagram 21 . , . 

This is a cross section diagram, showing one example of the-^cceleration sensor,- used m-the device 

shown in diagram 1. 

ThlsisTcross section diagram, showing another example of the acceleration sensor, used in the device 
shown in diagram 1. 

/Diagram 4/ 

This is a flow diagram of another working example ot the present invention. 

j 

[Diagram 5 J ... 
This is an oblique view of yet another working example of the present invention, 

[Diagram 6] 

This is an explanatory diagram, which describes body movement. 
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/Diagram 7] 

This is a graph, showing the fluctuations of cuff pressure. 



[Si] 



{Key] 

1. Cuff band 

2. Acceleration sensor 
7. Notification device 

13. Device for notification of body movement detection 
!5. Display device 
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[Diagram 1] 

1. Cuff band 

2. Acceleration sensor 
7. Notification device 
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(Diagram 2] 



/Diagram 3] 
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[Diagram 4 J 

[Flow chart, top to hottom) 
[Diamond 1 1 Occurrence of vibration 

[Diamond 2| 
|Linc to rtghc| 
(Box at right) 
| Downward line) 
j Diamond 3] 
(Box at lower left) 



Vibration level 
Small 

Notification of vibration 
Large 

Determination 
Remeasurement 



| Box below diamond 3] Measurement suspended 
[Box, bottom center) Stop 




